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(57) ABSTRACT

The inventive concept provides a substrate treating method.
The substrate treating method includes supplying a dissolv-
ing solution onto a rotating substrate; and supplying, after
the supplying a dissolution solution, a treating liquid includ-
ing a polymer onto the rotating substrate to form a liquid
film.
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1
METHOD FOR TREATING A SUBSTRATE

TECHNICAL FIELD

Embodiments of the inventive concept described herein
relate to a substrate treating method, and more specifically
to a substrate treating method for liquid treating a substrate
by supplying a liquid including a polymer to the substrate.

BACKGROUND

In order to manufacture a semiconductor device, various
processes such as a photolithography process, a deposition
process, an ashing process, an etching process, and an ion
implantation process are performed. In addition, before and
after these processes are performed, a cleaning process is
performed to clean particles remaining on a substrate.

The cleaning process includes supplying a chemical to a
substrate supported and rotated by a spin head, supplying a
cleaning liquid such as a deionized water (DIW) to the
substrate to remove the chemical from the substrate, and
then supplying an organic solvent such as an isopropyl
alcohol (IPA) liquid with a lower surface tension than the
cleaning liquid to the substrate to replace the cleaning liquid
on the substrate with the organic solvent, and removing a
replaced organic solvent from the substrate.

In addition, the cleaning process may include a process of
supplying a treating liquid including a polymer and a solvent
onto the substrate. Once the solvent containing a volatile
component is volatilized, the polymer is solidified due to a
change in volume of the treating liquid and adsorbs particles.
Thereafter, the polymer having adsorbed the particles is
peeled off from the substrate by using deionized water, and
then the substrate is cleaned again with an organic solvent
such as an IPA.

At this time, when the treating liquid containing the
solvent is supplied onto the substrate, the treating liquid may
not sufficiently reach between fine patterns formed on the
substrate, and thus the particles are not properly removed
therefrom. To solve this problem, an amount of the treating
liquid supplied may be increased, but this may cause a waste
of' the treating liquid and may not have a significant effect on
removing the particles.

SUMMARY

Embodiments of the inventive concept provide a substrate
treating method for improving a cleaning efficiency.

Embodiments of the inventive concept provide a substrate
treating method for reducing an amount of a treating liquid
used.

Embodiments of the inventive concept provide a substrate
treating method for a treating liquid to pass through between
a pattern formed on a substrate.

The technical objectives of the inventive concept are not
limited to the above-mentioned ones, and the other unmen-
tioned technical objects will become apparent to those
skilled in the art from the following description.

The inventive concept provides a substrate treating
method. The substrate treating method includes a supplying
a dissolving solution onto a rotating substrate; and supply-
ing, after the supplying a dissolution solution, a treating
liquid including a polymer onto the rotating substrate to
form a liquid film.

In an embodiment, the dissolution solution is supplied at
a room temperature or higher.
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In an embodiment, the dissolution solution is provided at
a boiling temperature of the dissolution solution or lower.

In an embodiment, a rotation speed of the rotating sub-
strate changes while the solution is supplied onto the rotat-
ing substrate.

In an embodiment, the rotation speed of the rotating
substrate reduces stepwise while the dissolution solution is
supplied onto the rotating substrate.

In an embodiment, a rotation speed of the rotating sub-
strate gradually reduces while the dissolution solution is
supplied onto the rotating substrate.

In an embodiment, the substrate treating method further
comprises solidifying the liquid film by stopping the supply
of the treating liquid while keeping the rotation of the
substrate.

In an embodiment, the dissolution solution includes an
organic solvent, and the polymer includes a resin.

The inventive concept provides a substrate treating
method. The substrate treating method includes supplying a
dissolution solution onto a rotating substrate; and supplying
a treating liquid including a polymer onto the rotating
substrate, wherein the dissolution solution includes an
organic solvent.

In an embodiment, the supplying a dissolution solution
comprises supplying the dissolution solution at a room
temperature or higher and at a boiling temperature of the
dissolution solution or lower.

In an embodiment, the rotating substrate is rotated at a
second speed during the supplying a treating liquid, and at
a first speed during the supplying the dissolution solution,
and the second speed is faster than the first speed.

In an embodiment, during the supplying dissolution solu-
tion, a rotation speed of the rotating substrate reduces
stepwise.

In an embodiment, during the supplying the dissolution
solution, a rotation speed of the rotating substrate gradually
reduces.

In an embodiment, the substrate treating method further
comprises solidifying a liquid film of the treating liquid by
stopping the supplying a treating liquid while keeping the
rotating of the substrate.

In an embodiment, the substrate treating method further
comprises, after solidifying a liquid film of the treating
liquid: peeling the solidified liquid film from the substrate by
supplying a peeling liquid onto the rotating substrate; sup-
plying a rinsing liquid, after the peeling the solidified liquid
film, onto the rotating substrate to clean a residue on the
substrate; and drying the substrate by stopping the supplying
a rinsing liquid while keeping the rotation of the substrate.

In an embodiment, the polymer includes a resin.

In an embodiment, the peeling liquid is a deionized water,
and the rinsing liquid is an organic solvent.

The inventive concept provides a substrate treating
method. The substrate treating method includes supplying a
dissolution solution onto a rotating substrate; supplying a
treating liquid including a polymer onto the rotating sub-
strate to form a liquid film of the treating liquid; solidifying
the liquid film by stopping the supplying a treating liquid
while keeping the rotation of the substrate; supplying a
peeling liquid on the rotating substrate to peel the solidified
liquid film from the substrate supplying a rinsing liquid onto
the rotating substrate to clean a residue on the substrate; and
drying the substrate by stopping the supplying a rinsing
liquid while keeping the rotation of the substrate, and
wherein the polymer includes a resin and the solution is an
organic solvent.
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In an embodiment, during the supplying a treating liquid
the substrate is rotated at a second speed, and during the
supplying the dissolution solution the substrate is rotated at
a first speed, and the second speed is faster than the first
speed.

In an embodiment, during the supplying the dissolution
solution, a rotation speed of the substrate reduces stepwise.

According to an embodiment of the inventive concept, a
cleaning efficiency of a substrate may be improved.

According to an embodiment of the inventive concept, an
amount of a treating liquid used may be reduced.

According to an embodiment of the inventive concept, a
treating liquid may pass between a pattern formed on a
substrate.

The effects of the inventive concept are not limited to the
above-mentioned ones, and the other unmentioned effects
will become apparent to those skilled in the art from the
following description.

BRIEF DESCRIPTION OF THE FIGURES

The above and other objects and features will become
apparent from the following description with reference to
the following figures, wherein like reference numerals refer
to like parts throughout the various figures unless otherwise
specified, and wherein:

FIG. 1 is a plan view schematically illustrating a substrate
treating apparatus according to an embodiment of the inven-
tive concept;

FIG. 2 schematically illustrates an embodiment of a liquid
treating chamber of FIG. 1;

FIG. 3 is a flow chart of a substrate treating method of the
inventive concept;

FIG. 4 to FIG. 19 each sequentially illustrate a state of
treating a substrate according to the substrate treating
method and a state of a treated substrate according to the
substrate treating method of the inventive concept.

The inventive concept may be variously modified and
may have various forms, and specific embodiments thereof
will be illustrated in the drawings and described in detail.
However, the embodiments according to the concept of the
inventive concept are not intended to limit the specific
disclosed forms. The embodiment is provided to more fully
explain the inventive concept to those with average knowl-
edge in the art. Therefore, a form of the element in the
drawing is exaggerated to emphasize a clearer description.

FIG. 1 is a plan view schematically illustrating a substrate
treating apparatus according to an embodiment of the inven-
tive concept. Referring to FIG. 1, the substrate treating
apparatus includes an index module 10 and a treating
module 20. According to an embodiment, the index module
10 and the treating module 20 are disposed in a direction.
Hereinafter, the direction in which the index module 10 and
the treating module 20 are disposed is referred to as a first
direction 92, a direction perpendicular to the first direction
92 is referred to as a second direction 94, and a direction
perpendicular to both the first direction 92 and the second
direction 94 is referred to as a third direction 96.

The index module 10 transfers the substrate W from a
container 80 in which the substrate is stored to the treating
module 20 for a treating process, and stores a substrate W
which has been treated at the treating module 20 to the
container 80. A lengthwise direction of the index module 10
is provided in the second direction 94. The index module 10
has a load port 12 and an index frame 14. The load port 12
and the treating module 20 are disposed at two opposite
sides of the index module 14. The container 80 in which the
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substrates W are stored is placed on the load port 12. The
load port 12 may be provided in a plurality, and the plurality
of'load ports 12 may be disposed in the second direction 94.

A sealed container such as a front open unified pod
(FOUP) may be used as the container 80. The container 80
may be placed on the load port 12 by a transfer means (not
shown) such as an overhead transfer, an overhead conveyor,
or an automatic guided vehicle, or by an operator.

The index frame 14 is provided with an index robot 120.
A guide rail 140 with its lengthwise direction provided in the
second direction 94 may be provided within the index frame
14, and the index robot 120 may be provided to be movable
along the guide rail 140. The index robot 120 may include
a hand 122 on which the substrate W is placed, and the hand
122 may be provided to be forwardly and backwardly
movable, rotatable with the third direction 96 as an axis, and
movable along the third direction 96. The hand 122 may
provided in a plurality and spaced apart in an up/down
direction, and the hands 122 may be forwardly and back-
wardly movable independently of each other.

The treating module 20 includes a buffer unit 200, a
transfer chamber 300, and a liquid treating chamber 400.
The buffer unit 200 provides a space in which a substrate W
taken into the treating module 20 and a substrate W taken out
from the treating module 20 temporarily stays. The liquid
treating chamber 400 supplies a liquid onto the substrate W
to perform a liquid treating process for liquid treating the
substrate W. The transfer chamber 300 transfers the substrate
W between the buffer unit 200 and the liquid treating
chamber 400.

The transfer chamber 300 may be provided with its
lengthwise direction in the first direction 92. The buffer unit
200 may be disposed between the index module 10 and the
transfer chamber 300. The liquid treating chamber 400 may
be disposed on a side of the transfer chamber 300. The liquid
treating chamber 400 and the transfer chamber 300 may be
disposed in the second direction 94. The buffer unit 200 may
be positioned at an end of the transfer chamber 300 adjacent
the buffer unit 200.

According to an embodiment, the liquid treating cham-
bers 400 may be disposed on both sides of the transfer
chamber 300, and at a side of the transfer chamber 300 the
liquid treating chambers 400 may be provided in an arrange-
ment of AxB (A, B is a natural number greater than 1 or 1),
respectively, in the first direction 92 and the third direction
96.

The transfer chamber 300 has a transfer robot 320. A
guide rail 340 provided with its lengthwise direction in the
first direction 92 may be provided within the transfer cham-
ber 300, and the transfer robot 320 may be provided to be
movable along the guide rail 340. The transfer robot 320
includes a hand 322 on which the substrate W is placed, and
the hand 322 may be forwardly and backwardly movable,
rotatable with the third direction 96 as an axis, and movable
along the third direction 96. The hand 322 may be provided
in a plurality to be spaced apart in the up/down direction, and
the hands 322 may be forwardly and backwardly movable
independently of each other.

The buffer unit 200 includes a plurality of buffers 220 on
which the substrate W is placed. The buffers 220 may be
disposed to be spaced apart from each other along the third
direction 96. A front face and a rear face of the buffer unit
200 are opened. The front face is a surface facing the index
module 10, and the rear face is a surface facing the transfer
chamber 300. The index robot 120 may access the buffer unit
200 through the front face, and the transfer robot 320 may
access the buffer unit 200 through the rear face.
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FIG. 2 schematically illustrates an embodiment of the
liquid treating chamber 400 of FIG. 1. Referring to FIG. 2,
the liquid treating chamber 400 includes a housing 410, a
cup 420, a support unit 440, a liquid supply unit 460 and a
lifting/lowering unit 480.

The housing 410 is provided in a substantially rectangular
parallelepiped shape. The cup 420, the support unit 440, and
the liquid supply unit 460 are disposed within the housing
410.

The cup 420 has a treating space with an open top, and the
substrate W is liquid-treated within the treating space. The
support unit 440 supports the substrate W within the treating
space. The liquid supply unit 460 supplies a liquid onto the
substrate W supported by the support unit 440. The liquid
may be provided in a plurality of types and is sequentially
supplied onto the substrate W. The lifting/lowering unit 480
adjusts a relative height between the cup 420 and the support
unit 440.

According to an embodiment, the cup 420 has a plurality
of recollecting containers 422, 424, and 426. Each of the
recollecting containers 422, 424, and 426 has a recollecting
space for recollecting a liquid used for a substrate treating.
Each of the recollecting containers 422, 424, and 426 are
provided in a ring shape surrounding the support unit 440.
When the liquid treating process is performed, a treating
liquid scattered by a rotation of the substrate W flows into
a recollecting space through the inlets 422a, 424a, and 4264
of each of the recollecting containers 422, 424, and 426.

According to an embodiment, the cup 420 has a first
recollecting container 422, a second recollecting container
424, and a third recollecting container 426. The first recol-
lecting container 422 is disposed to surround the support
unit 440, the second recollecting container 424 is disposed
to surround the first recollecting container 422, and the third
recollecting container 426 is disposed to surround the sec-
ond recollecting container 424. The second inlet 424a
through which a liquid flows into the second recollecting
container 424 may be located above the first inlet 422qa
through which a liquid flows into the first recollecting
container 422, and the third inlet 426a through which a
liquid flows into the third recollecting container 426 may be
located above the second inlet 4244.

The support unit 440 has a support plate 442 and a drive
shaft 444. A top surface of the support plate 442 is generally
provided in a circular shape and may have a diameter larger
than that of the substrate W. A support pin 442a for sup-
porting a bottom surface of the substrate W is provided at a
center of the support plate 442, and the support pin 4424 is
provided such that a top end thereof protrudes from the
support plate 442 so that the substrate W is spaced apart
from the support plate 442 by a predetermined distance.

A chuck pin 44254 is provided at an edge of the support
plate 442. The chuck pin 4425 is provided to upwardly
protrude from the support plate 442, and supports a side of
the substrate W so that the substrate W is not separated from
the support unit 440 when the substrate W is rotated. The
drive shaft 444 is driven by the driver 446, is connected to
a center of a bottom surface of the substrate W, and rotates
the support plate 442 on its central axis.

The lifting/lowering unit 480 moves the cup 420 in the
up/down direction. A relative height between the cup 420
and the substrate W is changed by the up/down movement
of the cup 420. Accordingly, since the recollecting contain-
ers 422, 424, and 426 for recollecting a treating liquid are
changed according to a type of liquid supplied to the
substrate W, the liquid may be separately recollected. Unlike
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described above, the cup 420 is fixedly installed, and the
lifting/lowering unit 480 may move the support unit 440 in
the up/down direction.

Referring to FIG. 2, the inventive concept may include a
liquid supply unit 460 and a controller 40 controlling the
liquid supply unit 460. The liquid supply unit 460 includes
a solution supply nozzle 463, a peeling liquid supply nozzle
462, a rinsing liquid supply nozzle 464, and a treating liquid
of the inventive concept supply nozzle 470. In an embodi-
ment, the solution supply nozzle 463, the peeling liquid
supply nozzle 462, the rinsing liquid supply nozzle 464, and
the treating liquid supply nozzle 470 may be supported by a
different arm 461. Selectively, the solution supply nozzle
463, the peeling liquid supply nozzle 462, the rinsing liquid
supply nozzle 464, and the treating liquid supply nozzle 470
may be supported by a same arm 461.

The solution supply nozzle 463 supplies a solution onto
the substrate W supported by the support unit 440. Accord-
ing to an embodiment, the solution is a liquid that dissolves
a polymer to be described later. According to an embodi-
ment, the solution is an organic solvent. According to an
embodiment, the solution may be provided with any one of
an isopropyl alcohol (IPA), a thinner, a butanol, a propylene
glycol methyl ether (PGME), a methyl isobutyl carbinol
(MIBC), or combinations thereof.

The peeling liquid supply nozzle 462 discharges a peeling
liquid onto the substrate W. According to an embodiment,
the peeling liquid contains a deionized water. The peeling
liquid applies a physical impact to a treating liquid film
formed on the substrate W to peel the liquid film from the
substrate W.

The rinsing liquid supply nozzle 464 discharges the
rinsing liquid onto the substrate W. In an embodiment, the
rinsing liquid includes a liquid dissolving a polymer.
According to an embodiment, the rinsing liquid contains an
organic solvent. According to an embodiment, the rinsing
liquid may be provided with any one of an isopropyl alcohol
(IPA), a thinner, a butanol, a propylene glycol methyl ether
(PGME), a methyl isobutyl carbinol (MIBC), or combina-
tions thereof.

In the above-described example, it has been described that
the solution supply nozzle 463 and the rinsing liquid supply
nozzle 464 are separately provided. However, unlike this,
the solution supply nozzle 463 and the rinsing liquid supply
nozzle 464 may be provided as a single nozzle which
supplies both the solution and the rinsing liquid.

The treating liquid supply nozzle 470 supplies a treating
liquid including a polymer onto the substrate W, thereby
forming a liquid film on the substrate W. The treating liquid
includes a polymer and a solvent. The polymer includes a
resin. The resin may be an acrylic resin, a phenol resin, etc.
The treating liquid is a liquid in which the polymer is
dissolved in the solvent. When the treating liquid (the liquid
film) on the substrate W is dried, the solvent evaporates and
the remaining polymer on the substrate W is solidified to
form a solidified polymer film (solidified liquid film).

Hereinafter, a substrate treating method according to the
inventive concept will be described with reference to FIG. 3
to FIG. 19. FIG. 3 is a flowchart of the substrate treating
method of the inventive concept, and FIG. 4 to FIG. 19 each
sequentially illustrate a substrate W treated according to the
substrate treating method of the inventive concept. Referring
to FIG. 3, the substrate treating method of the inventive
concept includes a solution supply step S10, a treating liquid
supply step S20, a liquid film solidifying step S30, a liquid
film peeling step S40, a rinsing liquid supply step S50, and
a drying step S60.
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FIG. 4 shows a state of supplying the solution [.1 onto a
rotating substrate W in the dissolution solution supply step
S10, and FIG. 5 shows a state of the substrate W to which
the dissolution solution L1 is supplied. In an embodiment,
the dissolution solution L1 supply nozzle 463 supplies the
dissolution solution L1 to a central region of the substrate W.
By a rotation of the substrate W, the dissolution solution [.1
spreads from the central region to an edge region of the
substrate W. The dissolution solution L1 wets the substrate
W as a whole. In addition, as shown in FIG. 5, a wetting
liquid reaches between patterns P formed on the substrate W.

In an embodiment, in the dissolution solution supply step
S10, the substrate W is rotated at a first speed V1. Herein-
after, the first speed V1 will be described as an average value
of a rotation speed of the substrate W while the dissolution
solution supply step S10 is performed. According to an
embodiment, while supplying the dissolution solution L1
onto the substrate W, the rotation speed of the substrate W
may be changed. For example, during the dissolution solu-
tion supply step S10, the rotation speed of the substrate W
may be stepwise reduced. For example, during the dissolu-
tion solution supply step S10, the substrate W is rotated at
a speed of V11 for a first time period as shown in FIG. 6.
After the first time period, the substrate W is rotated at a
speed of V12, which is slower than the speed of V11 for the
second time period, as shown in FIG. 7. In an embodiment,
an average speed for the first and second time period is the
first speed V1. In an embodiment, the first time period longer
than the second time period. In some embodiments, while
supplying the dissolution solution [.1 onto the substrate W,
the rotation speed of the substrate W may be gradually
reduced.

As the rotation speed of the substrate W is reduced in the
dissolution solution supply step S10, a drying of the disso-
Iution solution L1 on the substrate W is prevented. In an
embodiment, the second time period may be a time period
(e.g., ready-for period) required for replacing a nozzle to
perform the treating liquid supply step S20. Namely, the
ready-for period for replacing the nozzle where the supply of
the dissolution solution is stopped can be utilized to block
the dissolution liquid from being dried by decreasing the
rotation speed of the substrate.

In an embodiment, the dissolution solution L1 is provided
at a high temperature. For example, the dissolution solution
L1 may be provided at a room temperature or higher.
However, the dissolution solution L1 is provided at a tem-
perature of the boiling point of the dissolution solution [.1 or
lower. Accordingly, the dissolution solution [.1 is prevented
from evaporating on the substrate W.

After the dissolution solution supply step S10, the treating
liquid supply step S20 begins.

FIG. 8 shows a state of supplying the treating liquid [.2
onto the rotating substrate W in the treating liquid supply
step S20. FIG. 9 shows a state in which the treating liquid
L2 is supplied to the substrate W which has been supplied
with the dissolution solution L1, and FIG. 10 shows a state
in which the polymer within the treating liquid L2 is
dissolved in the dissolution solution L1.

In the treating liquid supply step S20, as shown in FIG. 8,
the treating liquid L2 is supplied onto the rotating substrate
W. In an embodiment, the treating liquid L2 supply nozzle
470 supplies the treating liquid L2 to the central region of
the substrate W. By the rotation of the substrate W, the
treating liquid [.2 spreads from the central region to the edge
region of the substrate W. As shown in FIG. 9, the treating
liquid L2 is supplied onto the substrate W to which the
dissolution solution [.1 has been supplied. As the treating
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liquid L2 is supplied onto the substrate W, as shown in FIG.
9, the polymer in the treating liquid L2 is dissolved in the
dissolution solution L1. Since the substrate W is pre-wetted
by the dissolution solution L1, the treating liquid [.2 easily
spreads to an entire surface of the substrate W. As the
dissolution solution 11 has already reached and wetted the
space between the patterns P, the treating liquid [.2 easily
reaches between the patterns P due to the dissolution solu-
tion L1. Accordingly, there is an advantage that an amount
of'the treating liquid 1.2 required to supply the treating liquid
L2 on the entire surface of the substrate W and between the
pattern P is less than an amount of the treating liquid 1.2
required to directly supply the treating liquid L2 to the
substrate W without supplying the solution [.1. In addition,
the dissolution solution L1 includes an organic solvent
capable of dissolving the polymer of the treating liquid [.2,
so that the treating liquid [.2 may more easily reaches the
entire surface of the substrate W and between the patterns P.
According to an embodiment, in the treating liquid supply
step S20 the substrate W may be rotated at the second speed
V2, in the solution supply step S10 the substrate W may be
rotated at the first speed V1, and the second speed V2 may
faster than the first speed V1. Accordingly, as described
above, an excessive evaporation of the solution L1 at the
solution supply step S10 may be prevented.

When the treating liquid [.2 is supplied on the substrate
W, as illustrated in FIG. 10, a liquid film including the
solution [.1 and the polymer is formed on the substrate W.
When the treating liquid L2 is supplied, the polymer
included in the treating liquid L2 is dissolved in the disso-
Iution solution .1 and adsorbs the particles D on the
substrate W. Accordingly, the particles D positioned between
the pattern P are captured by the treating liquid L.2.

After the treating liquid supply step S20, the liquid film
solidifying step S30 starts. FIG. 11 illustrates a state in
which the substrate W is rotated at the liquid film solidifying
step S30, and FIG. 12 illustrates a state in which the solvent
within the treating liquid L2 on the substrate W is evapo-
rated at the liquid film solidifying step S30. In the liquid film
soliditying step S30, the solvent within the treating liquid L.2
is evaporated and the treating liquid .2 is solidified on the
substrate W. As shown in FIG. 12, the particles D are
captured (immobilized) in the solidified treating liquid [.2'
(solidified liquid film). In an embodiment, as shown in FIG.
11, in the liquid film solidifying step S30, the substrate W is
rotated while a treating liquid supply onto the substrate W is
stopped. In an embodiment, the rotation speed of the sub-
strate W in the liquid film solidifying step S30 is provided
equal to the rotation speed of the substrate W in the treating
liquid supply step S20. In some embodiments, in the liquid
film solidifying step S30, the rotation speed of the substrate
W is slower or faster than the rotation speed of the substrate
W in the treating liquid supply step S20. As described above,
in the liquid film solidifying step S30 a volatilization of the
solvent may be promoted due to the heated dissolution
solution L1. In an embodiment, in the liquid film solidifying
step S30, the substrate W may be heated to promote a
volatilization of the solvent.

After the liquid film solidifying step S30, the solidified
liquid film peeling step S40 is performed. FIG. 13 shows a
state in which the peeling liquid L3 is supplied onto the
substrate W in the solidified liquid film peeling step S40, and
FIG. 14 shows a state in which the solidified treating liquid
L2' on the substrate W is peeled in the solidified liquid film
peeling step S40. As shown in FIG. 13, in the solidified
liquid film peeling step S40, the peeling liquid L3 is supplied
onto the rotating substrate W to peel the solidified treating
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liquid L.2' on the substrate W together with the particles D
on the substrate W. In an embodiment, the peeling liquid [.3
supply nozzle 462 supplies the peeling liquid L3 to the
central region of the substrate W. By the rotation of the
substrate W, the peeling liquid L3 spreads from the central
region to the edge region of the substrate W. The particles D
attached to a pattern P forming surface of the substrate W are
peeled off from the substrate W together with the solidified
treating liquid L.2'. The peeling liquid L3 applies a physical
force to the solidified treating liquid [.2' so that the solidified
treating liquid 1.2 is separated from the substrate W.

After the solidified liquid film peeling step S40, a rinsing
liquid supply step S50 is performed. FIG. 15 shows a state
in which the rinsing liquid L4 is supplied onto the substrate
W in the rinsing liquid supply step S50, and FIG. 16 shows
a state in which the rinsing liquid L4 is supplied onto the
substrate W.

As shown in FIG. 15, in the rinsing liquid supply step S50,
the rinsing liquid L4 is supplied onto the rotating substrate
W by the rinsing liquid L4 supply nozzle 464 in order to
remove a residue remaining on the substrate W. Even if the
substrate W is cleaned by supplying the peeling liquid L3 in
the solidified liquid film peeling step S40, foreign sub-
stances may remain on the substrate W as shown in FIG. 16.
Accordingly, the rinsing liquid L4 is supplied onto the
substrate W to remove the residue. In an embodiment, the
rinsing liquid L[4 supply nozzle 464 supplies the rinsing
liquid L4 to the central region of the substrate W. By the
rotation of the substrate W, the rinsing liquid [.4 spreads
from the central region to the edge region of the substrate W,
thereby removing the residue.

After the rinsing liquid supply step S50, the drying step
S60 is performed. FIG. 17 illustrates a state of the substrate
W after the rinsing liquid supply step S50, FIG. 18 illustrates
a state of rotating the substrate W in the drying step S60, and
FIG. 19 illustrates a state of the substrate W after the drying
step S60. As shown in FIG. 17, the rinsing liquid L4 supplied
onto the substrate W in the rinsing liquid supply step S50
removes the residue, but the rinsing liquid 14 itself may
remain on the substrate W. Accordingly, in the drying step
S60, the rinsing liquid [.4 remaining on the substrate W is
dried. In an embodiment, in the drying step S60, as illus-
trated in FIG. 18, the substrate W is rotated in a state in
which a liquid (e.g., a cleaning liquid) supply is stopped on
the substrate W. When the drying step S60 is completed, as
shown in FIG. 19, the substrate W is cleaned without any
material remaining between the pattern P.

As described above, in each step, the substrate W is
provided in a rotated state while a liquid is discharged.
However, the substrate W may not rotate when a liquid is
supplied.

As described above, it was instructed that each nozzle
supplies a liquid from the central region of the substrate W
onto the substrate W. However, selectively, an impact point
of each nozzle may be changed between the central region
of the substrate W and the edge region of the substrate W.

According to an embodiment of the inventive concept,
there is an advantage that an organic solvent is first supplied
onto the substrate W before the treating liquid including the
polymer is supplied to the substrate W, thereby uniformly
spreading the treating liquid on an entire surface of the
substrate W to pass between the pattern of the substrate W.
Accordingly, there is an advantage in that an amount of
treating liquid used may be reduced.

The effects of the inventive concept are not limited to the
above-mentioned effects, and the unmentioned effects can
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be clearly understood by those skilled in the art to which the
inventive concept pertains from the specification and the
accompanying drawings.

Although the preferred embodiment of the inventive
concept has been illustrated and described until now, the
inventive concept is not limited to the above-described
specific embodiment, and it is noted that an ordinary person
in the art, to which the inventive concept pertains, may be
variously carry out the inventive concept without departing
from the essence of the inventive concept claimed in the
claims and the modifications should not be construed sepa-
rately from the technical spirit or prospect of the inventive
concept.

What is claimed is:

1. A substrate treating method comprising:

supplying a dissolution solution onto a rotating substrate;

and

supplying, after the supplying a dissolution solution, a

treating liquid including a polymer onto the rotating
substrate to form a liquid film,

wherein the dissolution solution is provided at a boiling

temperature of the dissolution solution.

2. The substrate treating method of claim 1, wherein a
rotation speed of the rotating substrate changes while the
dissolution solution is supplied onto the rotating substrate.

3. The substrate treating method of claim 2, wherein the
rotation speed of the rotating substrate reduces stepwise
while the dissolution solution is supplied onto the rotating
substrate.

4. The substrate treating method of claim 1, wherein a
rotation speed of the rotating substrate gradually reduces
while the dissolution solution is supplied onto the rotating
substrate.

5. The substrate treating method of claim 1, further
comprising solidifying the liquid film by stopping the supply
of the treating liquid while keeping the rotation of the
substrate.

6. The substrate treating method of claim 1, wherein the
dissolution solution includes an organic solvent, and the
polymer includes a resin.

7. A substrate treating method comprising:

supplying a dissolution solution onto a rotating substrate;

and

supplying a treating liquid including a polymer onto the

rotating substrate,

wherein the dissolution solution includes an organic sol-

vent, and

wherein the dissolution solution is provided at a boiling

temperature of the dissolution solution.

8. The substrate treating method of claim 7, wherein the
rotating substrate is rotated at a second speed during the
supplying a treating liquid, and at a first speed during the
supplying the dissolution solution, and

the second speed is faster than the first speed.

9. The substrate treating method of claim 7, wherein
during the supplying dissolution solution, a rotation speed of
the rotating substrate reduces stepwise.

10. The substrate treating method of claim 7, wherein
during the supplying the dissolution solution, a rotation
speed of the rotating substrate gradually reduces.

11. The substrate treating method of claim 7, further
comprising:

solidifying a liquid film of the treating liquid by stopping

the supplying a treating liquid while keeping the rotat-
ing of the substrate.
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12. The substrate treating method of claim 11, further
comprising, after solidifying a liquid film of the treating
liquid:
peeling the solidified liquid film from the substrate by
supplying a peeling liquid onto the rotating substrate;

supplying a rinsing liquid, after the peeling the solidified
liquid film, onto the rotating substrate to clean a residue
on the substrate; and

drying the substrate by stopping the supplying a rinsing

liquid while keeping the rotation of the substrate.

13. The substrate treating method of claim 12, wherein the
polymer includes a resin.

14. The substrate treating method of claim 12, wherein the
peeling liquid is a deionized water, and the rinsing liquid is
an organic solvent.

15. A substrate treating method comprising:

supplying a dissolution solution onto a rotating substrate;

supplying a treating liquid including a polymer onto the

rotating substrate to form a liquid film of the treating
liquid;

solidifying the liquid film by stopping the supplying a

treating liquid while keeping the rotation of the sub-
strate;

supplying a peeling liquid on the rotating substrate to peel

the solidified liquid film from the substrate;
supplying a rinsing liquid onto the rotating substrate to
clean a residue on the substrate; and
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drying the substrate by stopping the supplying a rinsing
liquid while keeping the rotation of the substrate,
wherein the polymer includes a resin and the solution is
an organic solvent, and

wherein the dissolution solution is provided at a boiling

temperature of the dissolution solution or lower.

16. The substrate treating method of claim 15, wherein
during the supplying a treating liquid the substrate is rotated
at a second speed, and during the supplying the dissolution
solution the substrate is rotated at a first speed, and the
second speed is faster than the first speed.

17. The substrate treating method of claim 15, wherein
during the supplying the dissolution solution, a rotation
speed of the substrate reduces stepwise.

18. The substrate treating method of claim 16, wherein
each of the dissolution solution, the treating liquid, the
peeling liquid, and the rinsing liquid are supplied from a
same arm.

19. The substrate treating method of claim 18, wherein the
dissolution solution dissolves the polymer included in the
treating liquid.

20. The substrate treating method of claim 19, wherein the
dissolution solution and the treating liquid are supplied to a
central region of the substrate.
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